SN751701

LINE DRIVER AND RECEIVER

SLLS531 — MARCH 2002

® Meets or Exceeds the Requirements of
ANSI TIA/EIA-232-C

® \Wide Range of Supply Voltage
Ve =45V to 215V

® [ow Power...117 mW (Vcc =49 V)
Receiver Output TTL Compatible

® Response Control Provides:
— Input Threshold Shifting
— Input Noise Filtering
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The SN751701 line driver and receiver is designed to satisfy the requirements of the standard interface between
data terminal equipment and data communication equipment as defined by ANSI TIA/EIA-232-E. The driver
used is similar to the SN75188. The receiver used is similar to the SN75189A. The device operates over a wide
range of supply voltages (Vcc = #4.5 V to £15 V) from the included reference regulator.
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absolute maximum ratings over operating free-air temperature range (unless otherwise noted)

Supply voltage range, Vec+ (See Note 1) ... -04Vto 18V
Supply voltage range, Voo (See Note 1) ... 0.4Vto-18V
Input voltage range, Vi DIIVEr ... ... e -5Vto18V
RECEIVEr .. -30Vto30V

Output voltage range, V! DIiVer ... e -25Vto25V
RECEIVEI . -04Vto7V

Output current, Ig (D) Driver ... ... e 50 mA
Response control current range, IRES .+ -« -+ v it —-10 mA to 10 mA
Continuous total power dissipation ............ ...t See Dissipation Rating Table
Package thermal impedance, 83p (see Note 2): Ppackage ............coiiiiiiiiiinnnnnennns 85°C/W
PSpackage ..........c.co i 95°C/W

Lead temperature 1,6 mm (1/16 inch) from case for 10 seconds .............cco i, 260°C
Storage temperature range, Tggg ..o ovvvi i —65°C to 150°C

T Stresses beyond those listed under “absolute maximum ratings” may cause permanent damage to the device. These are stress ratings only, and
functional operation of the device at these or any other conditions beyond those indicated under “recommended operating conditions” is not
implied. Exposure to absolute-maximum-rated conditions for extended periods may affect device reliability.

NOTES: 1. Allvoltage values are with respect to the network ground terminal.

2. The package thermal impedance is calculated in accordance with JESD 51-7.
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recommended operating conditions

MIN  MAX'| UNIT
Vcc+  Supply voltage 4.5 15 \Y
Vcc—  Supply voltage -4.5 -15 \%
V(D) Input voltage, driver 15 \%
VI(R) Input voltage, receiver -25 25 \Y
IRESp Response control current -5.5 55 mA
lo(R)  Output current, receiver 24 mA
. ) P package -20 85
Ta Operating free-air temperature °C
PS package -20 70
electrical characteristics over recommended operating free-air temperature range (unless

otherwise noted)

total device
PARAMETER TEST CONDITIONS MIN TYPT  MAX| uNIT
Vcc =5V . 1
cc =15 Vi) =2V, 6.3 8
IccH+ High-level supply current Vece = 19V VI(R) = VT+(max): 9.1 119 mA
Vee = £12V Output open 10.4 14
Vcc =15V Vl(D) =08V, 2.5 34
IccL+ Low-level supply current Vcc =49V VI(R) = VT—(min): 3.7 5.1 mA
Vee = #12V Output open 41 56
Vcc =5V _ -2.4 -3.1
cC Vip)=2V,
IccH- High-level supply current Vcc =49V VI(R) = VT+(max): -39 49 mA
Vee = #12V Output open 48 6.1
Ve =15V V|(D) =08V, -0.2 -0.35
IccL— Low-level supply current Vcc =49V VI(R) = VT—(min): -025 -04 mA
Vee = £12V Output open -0.27 -0.45
Ve =45V VI(R) = VT+(max). VI(D) =0V, 4.8 6.4
lcc+ Positive supply current Vee-=0V, mA
Vcc =#12V Output open 6.7 9.1
T All typical values are at Tp = 25°C.
¥ Texas
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electrical characteristics over recommended operating free-air temperature range, Vec+ = 12V,
Vce-=-12V (unless otherwise noted)

driver section

PARAMETER TEST CONDITIONS MIN TYPT MAX| UNIT
VIH High-level input voltage 2 \%
VL Low-level input voltage 0.8 \%
Vcc =35V 3.2 3.7
VOH High-level output voltage Vi(D) = 0.8 V, RL =3 kQ Vce =49V 6.5 7.2 \Y
Vce =12V 8.9 9.8
Vcc =5V -36 -32
VoL Low-level output voltage Vip)=2V,RL=3kQ Vece =49V -71 -6.4 \Y
Vee =12V -9.7 -88
IIH High-level input current Vipy= 7 V 5 HA
L Low-level input current Vi(p)=0V -0.73 -1.2 mA
los(H) High-level short-circuit output current V(D)= 0.8V, Vo(D)=0V -7 -12 -145 mA
los(L) Low-level short-circuit output current Vi(Dy=2V,Vo(D)=0V 65 115 141 mA
ro Output resistance Vcec+=0V, Vop)=-2Vto2V 300 Q

T Al typical values are at Tp = 25°C.

switching characteristics, Vcc+ =12V, Vec_ =-12V, Tp = 25°C (unless otherwise noted)

driver section (see Figure 2)

PARAMETER TEST CONDITIONS MIN  TYP MAX| UNIT
¢ Propagation delay time, low- to high-level output 340 480
PLH pad - y. - J D R =3kQ, C_=50 pF ns
tpyL  Propagation delay time, high- to low-level output 100 150
ttLH  Transition time, low- to high-level output 120 180
L r . RL=3kQ,CL:50pF ns
tTyL  Transition time, high- to low-level output 105 160
tTLH  Transition time, low- to high-level output RL = 3kQto 7 kQ (see Note 3), 2.1 3
- s
tTHL  Transition time, high- to low-level output Cr = 2500 pF 2.1 3 .

NOTE 3: The time is measured between 3 V and -3 V on output waveform.
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electrical characteristics over recommended operating free-air temperature range, Vec+ = 12V,
Vce- =-12V (unless otherwise noted)

receiver section (see Figure 1) (see Note 4)

PARAMETER TEST CONDITIONS MIN TYPT MAX| UNIT
ViT+ Positive-going input threshhold voltage 1.2 1.9 2.3 \%
V1= Negative-going input threshhold voltage 0.6 0.95 1.2 \%
Vhys  Hystresis voltage (ViT+ - V|T-) 0.6 \%
Viren =V oL = -10 jA Vcc+=5V 3.7 41 4.5
_ I(R) = ¥T—(min). OL Vees =12V 44 47 52
VO(H) High-level output voltage \%
VI(R) = VT—(min): Vcc+=5V 31 34 3.8
IoH =-0.4 mA Vce+=12V 3.6 4 4.5
Vo(L) Low-level output voltage V|(R) = VT+(max), loL =24 mA 0.2 0.3 \%
) ) VI(R) =25V 3.6 6.7 8.3 mA
IIH High-level input current
VI(R) = 3V 043  0.67 1 mA
) VI(R) =-25V -36 -67 -83 mA
L Low-level input current
VI(R) = -3V -0.43 -0.74 -1 mA
los Short-circuit output current VI(R) = VT—(min) -28 37 mA

1 All typical values are at Ta = 25°C.
NOTE 4: Response Control pin is open.

switching characteristics, Vecc+ =12V, Voc_=-12V, Tp = 25°C (unless otherwise noted)

receiver section (see Figure 2)

PARAMETER TEST CONDITIONS MIN  TYP MAX | UNIT
t Propagation delay time, low- to high-level output 150 240
PLA P2 - Y - - g D R =400 kQ, C_=50 pF ns
tpHL  Propagation delay time, high- to low-level output 50 100
trLH  Transition time, low- to high-level output 250 360
" X X R|_ =400 kQ, CL =50 pF ns
ttyHL  Transition time, high- to low-level output 18 35
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PARAMETER MEASUREMENT INFORMATION

Vce

VIT. V| o

Response T*"OL
Control

EE VOH
VoL
Open
Unless
Otherwise
Specified —
T +VC

Figure 1. Receiver Section Test Circuit (ViT+, ViT_ Von, VoL)

Input 1.5 .
See Note B
Input Output
t

PHL —N N— tPLH
R =3kQ CL =50 pF ‘
(see Note A) 90% 90%

Output | X 50% 50%
\ 10% 10% J_ VoL
| \ \

ITHL—P» 4 —» }4— ITLH
TEST CIRCUIT VOLTAGE WAVEFORMS

NOTES: A. Cp includes probe and jig capacitance.
B. The input waveform is supplied by a generator having the following characteristics: Zg = 50 Q, t,, = 500 ns,
tTLH <5 ns, tTHL<5ns.

Figure 2. Driver Section Switching Test Circuit and Voltage Waveforms
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PARAMETER MEASUREMENT INFORMATION

Output

Response

5V
Input
Control R| =400 Q P 2V 2V
See Note B
Input | | o
l tPHL — 4 ¥ PLH
\
CL =50 pF o ‘ | 90% VOH
(see Note A) I\ 1.5V 15V \
Output \ 10% 10%

N
tTHL —» = Bty

TEST CIRCUIT VOLTAGE WAVEFORMS

NOTES: A. Ci includes probe and jig capacitance.
B. The input waveform is supplied by a generator having the following characteristics: Zg = 50 Q, t, = 500 ns,
tTHL <5 ns, tT 4 <5ns.

Figure 3. Receiver Section Switching Test Circuit and Voltage Waveforms
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TYPICAL CHARACTERISTICS
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TYPICAL CHARACTERISTICS
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IMPORTANT NOTICE

Texas Instruments Incorporated and its subsidiaries (TI) reserve the right to make corrections, modifications,
enhancements, improvements, and other changes to its products and services at any time and to discontinue
any product or service without notice. Customers should obtain the latest relevant information before placing
orders and should verify that such information is current and complete. All products are sold subjectto TI's terms
and conditions of sale supplied at the time of order acknowledgment.

TI warrants performance of its hardware products to the specifications applicable at the time of sale in
accordance with TI's standard warranty. Testing and other quality control techniques are used to the extent Tl
deems necessary to support this warranty. Except where mandated by government requirements, testing of all
parameters of each product is not necessarily performed.

Tl assumes no liability for applications assistance or customer product design. Customers are responsible for
their products and applications using Tl components. To minimize the risks associated with customer products
and applications, customers should provide adequate design and operating safeguards.

Tl does not warrant or represent that any license, either express or implied, is granted under any Tl patent right,
copyright, mask work right, or other Tl intellectual property right relating to any combination, machine, or process
in which T1 products or services are used. Information published by Tl regarding third—party products or services
does not constitute a license from Tl to use such products or services or a warranty or endorsement thereof.
Use of such information may require a license from a third party under the patents or other intellectual property
of the third party, or a license from Tl under the patents or other intellectual property of TI.

Reproduction of information in Tl data books or data sheets is permissible only if reproduction is without
alteration and is accompanied by all associated warranties, conditions, limitations, and notices. Reproduction
of this information with alteration is an unfair and deceptive business practice. Tl is not responsible or liable for
such altered documentation.

Resale of Tl products or services with statements different from or beyond the parameters stated by Tl for that
product or service voids all express and any implied warranties for the associated TI product or service and
is an unfair and deceptive business practice. Tl is not responsible or liable for any such statements.
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Texas Instruments

Post Office Box 655303
Dallas, Texas 75265

Copyright 00 2002, Texas Instruments Incorporated



